A. 20 g casein hydrolyzate'
3 ml ethyl alcohol (95%) 50 ml NaCl (20%) 11 ml DL-lactic acid' (85%) 50 ml Na2HPO4 (8%) 0.35 ml nicotinic acid (1%) 50 ml KH2P04 (1.2%) 0.7 ml pimelic acid (0.1%) 50 ml MgCl2,6H20 (1.2%) 7.0 ml calcium pantothenate (0.1%) 5 ml glycerol 0.5 ml phenol red solution (0.6%) Final volume-258 ml B. Cystine-1 per cent solution in 97 ml H20 plus 3 ml concentrated HCl. C. Sodium oleate-prepared weekly by dissolving 0.1 ml oleic acid in 9.9 ml of H20 plus 1 drop of 40 per cent NaOH. A portion was diluted daily in water so that the required amount, 5.0 X 10-ml, was present in about 0.5 ml of solution.
D. Tryptophan-0.1 per cent solution, prepared weekly in 10-ml amounts with the aid of 1 drop of 40 per cent NaOH.
The basal medium for each plate consisted of (A) 1.8 ml, (B) 0.56 ml, (C) 0.5 ml, (D) 0.1 ml, 5 per cent agar 7 ml, HCI or NaOH to the neutral point of phenol 1 Aided by a grant from the Patrons of Research, Beth Israel Hospital. 2 With the technical assistance of Bernice Shafran. red, the material under test, and water to 20 ml. Liquid medium consisted of one-half the foregoing quantities plus water and material under test to 10 ml.
Polyvinyl alcohol. Polyvinyl acohols' of different viscosities were tested. All had similar activity, but for convenience relatively low viscosity products -"elvanol" type A, grades 51-05 and 70-05--were used for most of the work. They were added to the basal medium either as a 10 per cent solution in water or as the dry powder. Sterilization was by autoclaving as usual, since such material showed no less activity than media sterilized by Seitz filtration.
Inoculum. The test organism was a gravis strain of C. diphtheriae. It was subcultured approximately every 2 weeks in defibrinated human blood and stored in the refrigerator between subcultures. For each day's inoculum the tip of a straight wire was dipped in the blood culture and then transferred to 10 ml of sterile water. One drop of this dilution was used immediately for inoculation of each plate. The number of organisms in each inoculum was 10 to 200, as judged by colony counts. Performance of test. Tubes were autoclaved at 10 pounds for 10 minutes, and plates were poured from the hot tubes. Protein solutions, other than casein, were sterilized separately by Seitz filtration and added to the tubes after the latter had cooled to 45 C. One drop of the dilute inoculum was spread over the surface of each plate. The temperature of incubation was 37 C. Growth was recorded on solid media by measuring the colonial diameter at 16 and 40 hours, on liquid media by estimating the size of the pellicle at 64 hours. Significant differences in growth in liquid media were checked by determination of the total nitrogen of the bacteria collected and washed by centrifugation.
RESULTS
Growth of the test strain of C. diphtheriae in the fluid basal medium was negligible, and in the agar basal medium was poor and delayed. Supplements of horse serum, casein, crystalline bovine albumin, or polyvinyl alcohol caused distinct stimulation of growth (tables 1 and 2). Earliest growth regularly oc-GROWTTH OF A STRAIN OF CORYNEBACTERIUM DIPHTHERIAE curred in media containing serum, although other supplements yielded about the same amount of growth by the time of the conclusion of the experiment. Growth on the solid polyvinyl alcohol media was slightly delayed in comparison wvith horse serum media, but, between 16 and 40 hours, it was rapid and regularly yielded flat, very large colonies (figure 1). Liquid media containing polyvinyl alcohol usually yielded results like those tabulated; very rarely they failed to support any growth. The combination of serum or bovine albumin and polyvinyl alcohol yielded no increase in growth over that produced by the individual supplement alone. The effects, therefore, are not additive and may well be of a similar nature.
The casein hydrolyzate represented the only chemically undefined material in the basal medium. The possibility was considered that protein and polyvinyl The chemistry of polyvinyl alcohol indicates a linear structure with terminal aldehyde groups (Marvel and Denoon, 1938; Marvel and Inskeep, 1943) (Ley and Mueller, 1946) and albumin in the case of Mycobacterium tuberculosis (Dubos, 1947 (Herrman and Haehnel, 1927) . The frequency with which polyvinyl alcohol was inactivated by relatively mild physical and chemical treatment was unexpected. Many of these procedures, however, produce changes in the physical properties of the polyvinyl alcohol. Marvel has shown the ready occurrence of interreactions (acetal formation, aldol condensation) among the polymeric chains. It is possible that the procedures employed produced enough such reactions in the starting material to render it less active biologically.
The question arises whether polyvinyl alcohol functions as a nutrient and is metabolized by C. diphtheiae. That some of the carbon atoms of polyvinyl alcohol are susceptible of enzymatic oxidation has been demonstrated in the case of preparations from Fusarium lini (Nord, Damman, and Hofstetter, 1936; Damman, Lange, Bredig, and Nord, 1936) . However, it does not seem reasonable that C. diphtheriae should prefer such an unnatural compound as a carbon source to the exclusion of many other naturally occurring compounds.
Additional growth factors for C. diphtheriae have been described (Chattaway, Dolby, Hall, and Happold, 1948) . Those appear to be mixtures of amino acids and peptides and present no obvious connection with the material of this paper.
SUMMARY
Polyvinyl alcohol, a synthetic, water-soluble polymer, was found to stimulate the growth, in a synthetic medium, of small inocula of a gravis strain of Corynebacterium diphtheriae.
